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DETAILED ACTION 

Pending Claims 
Claims 1-8 are pending. 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Matsuo (JP 
2002-161 193) in view of Shimizu et al. (US Pat. No. 5,919,844). 

Regarding claims 1-8 , Matsuo discloses: (1) an epoxy resin composition for 
encapsulating semiconductors (Abstract) comprising: (A) an epoxy resin (Abstract; paragraph 
0006), (B) a phenol resin (Abstract; paragraph 0007), (C) an inorganic filler (Abstract; paragraph 
0010), (D) a curing accelerator (Abstract; paragraph 0008), and (E) a glycerol tri-fatty acid ester 
produced by dehydration condensation reaction of glycerol and a saturated fatty acid with a 
carbon atom content of 24-36 (Abstract; paragraph 0009); and (5-8) a semiconductor device 
comprising a semiconductor element encapsulated using the epoxy resin composition according 
to claim 1 (Abstract; paragraph 0005). 

Matsuo fails to disclose: (1-4) (F) a hydrotalcite compound. 

Shimizu et al. disclose a similar encapsulating composition (see Abstract; claims). 
Furthermore they disclose the use of: (1) (F) a hydrotalcite compound (column 8, line 30 through 
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column 9, line 43); (2) wherein the hydrotalcite compound is a compound shown by the 
following formula (1) and/or its sintered material, 

Mg x Al y (OH) z C0 3 nH 2 0 (1) 
wherein x, y, z, and n are positive numbers (column 9, lines 1-37); (3) wherein the hydrotalcite 
compound is a hydrotalcite of the above formula (1) in which 0.15 < (y/x+y) < 0.35, 1.8 < 
(z/x+y) < 2.5, and 0 < n < 5 and/or its sintered material (column 9, lines 1-37); and (4) wherein 
the hydrotalcite compound is a compound shown by the formula Mg 6 Al 2 (OH)i 6 C03 ' 4H 2 0 
(column 9, lines 26-37). The hydrotalcite acts as an ion capturing agent and provides enhanced 
humidity stability to the encapsulating composition. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the instantly claimed hydrotalcite compound, as taught by Shimizu et al, to the 
encapsulating composition of Matsuo because Shimizu et al. disclose a similar encapsulating 
composition, wherein hydrotalcite is added as an ion capturing agent. The presence of the 
hydrotalcite provides enhanced humidity stability to the encapsulating composition. 

3. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Matsuo (JP 
2002-161193) in view of Maeda et al. (US Pat. No. 6,190,787). 

Resardins claims 1-8 , Matsuo discloses: (1) an epoxy resin composition for 
encapsulating semiconductors (Abstract) comprising: (A) an epoxy resin (Abstract; paragraph 
0006), (B) a phenol resin (Abstract; paragraph 0007), (C) an inorganic filler (Abstract; paragraph 
0010), (D) a curing accelerator (Abstract; paragraph 0008), and (E) a glycerol tri-fatty acid ester 
produced by dehydration condensation reaction of glycerol and a saturated fatty acid with a 
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carbon atom content of 24-36 (Abstract; paragraph 0009); and (5-8) a semiconductor device 
comprising a semiconductor element encapsulated using the epoxy resin composition according 
to claim 1 (Abstract; paragraph 0005). 

Matsuo fails to disclose: (1-4) (F) a hydrotalcite compound. 

Maeda et al. disclose a similar encapsulating composition (see Abstract; claims). 
Furthermore they disclose the use of: (1) (F) a hydrotalcite compound (column 6, line 41 through 
column 7, line 8); (2) wherein the hydrotalcite compound is a compound shown by the following 
formula (1) and/or its sintered material, 

Mg x Al y (OH) z C0 3 • nH 2 0 ( 1 ) 
wherein x, y, z, and n are positive numbers (column 6, lines 50-55: formula 6)\ (3) wherein the 
hydrotalcite compound is a hydrotalcite of the above formula (1) in which 0.15 < (y/x+y) < 0.35, 
1.8 < (z/x+y) < 2.5, and 0 < n < 5 and/or its sintered material (column 6, lines 50-55: formula 6 
obviously embraces these ranges); and (4) wherein the hydrotalcite compound is a compound 
shown by the formula Mg 6 Al 2 (OH)i 6 C0 3 ' 4H 2 0 (column 6, lines 50-55: formula 6 obviously 
embraces this embodiment). The hydrotalcite acts as an ion scavenger and prevents corrosion of 
aluminum circuits and pads. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the instantly claimed hydrotalcite compound, as taught by Maeda et al, to the 
encapsulating composition of Matsuo because Maeda et al. disclose a similar encapsulating 
composition, wherein hydrotalcite is added as an ion scavenger. The presence of the hydrotalcite 
prevents corrosion of aluminum circuits and pads. 
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4. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hirokane (JP 
2002-080695) in view of Shimizu et al. (US Pat. No. 5,919,844). 

Regarding claims 1-5 , Hirokane discloses: (1) an epoxy resin composition for 
encapsulating semiconductors (Abstract) comprising: (A) an epoxy resin (Abstract; paragraph 
0007), (B) a phenol resin (Abstract; paragraph 0008), (C) an inorganic filler (Abstract; paragraph 
0010), (D) a curing accelerator (Abstract; paragraph 0009), and (E) a glycerol tri-fatty acid ester 
produced by dehydration condensation reaction of glycerol and a saturated fatty acid with a 
carbon atom content of 24-36 (Abstract; paragraph 001 1); and (5-8) a semiconductor device 
comprising a semiconductor element encapsulated using the epoxy resin composition according 
to claim 1 (Abstract; paragraph 0006). 

Hirokane fails to disclose: (1-4) (F) a hydrotalcite compound. 

Shimizu et al. disclose a similar encapsulating composition (see Abstract; claims). 
Furthermore they disclose the use of: (1) (F) a hydrotalcite compound (column 8, line 30 through 
column 9, line 43); (2) wherein the hydrotalcite compound is a compound shown by the 
following formula (1) and/or its sintered material, 

Mg x Al y (OH) z C0 3 nH 2 0 (1) 
wherein x, y, z, and n are positive numbers (column 9, lines 1-37); (3) wherein the hydrotalcite 
compound is a hydrotalcite of the above formula (1) in which 0.15 < (y/x+y) < 0.35, 1.8 < 
(z/x+y) < 2.5, and 0 < n < 5 and/or its sintered material (column 9, lines 1-37); and (4) wherein 
the hydrotalcite compound is a compound shown by the formula Mg 6 Al 2 (OH)i 6 C03 ' 4H 2 0 
(column 9, lines 26-37). The hydrotalcite acts as an ion capturing agent and provides enhanced 
humidity stability to the encapsulating composition. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the instantly claimed hydrotalcite compound, as taught by Shimizu et al, to the 
encapsulating composition of Hirokane because Shimizu et al. disclose a similar encapsulating 
composition, wherein hydrotalcite is added as an ion capturing agent. The presence of the 
hydrotalcite provides enhanced humidity stability to the encapsulating composition. 

5. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hirokane (JP 
2002-080695) in view of Maeda et al. (US Pat. No. 6,190,787). 

Regarding claims 1-8 , Hirokane discloses: (1) an cpoxy resin composition for 
encapsulating semiconductors (Abstract) comprising: (A) an epoxy resin (Abstract; paragraph 
0007), (B) a phenol resin (Abstract; paragraph 0008), (C) an inorganic filler (Abstract; paragraph 
0010), (D) a curing accelerator (Abstract; paragraph 0009), and (E) a glycerol tri-fatty acid ester 
produced by dehydration condensation reaction of glycerol and a saturated fatty acid with a 
carbon atom content of 24-36 (Abstract; paragraph 001 1); and (5-8) a semiconductor device 
comprising a semiconductor element encapsulated using the epoxy resin composition according 
to claim 1 (Abstract; paragraph 0006). 

Hirokane fails to disclose: (1-4) (F) a hydrotalcite compound. 

Maeda et al. disclose a similar encapsulating composition (see Abstract; claims). 
Furthermore they disclose the use of: (1) (F) a hydrotalcite compound (column 6, line 41 through 
column 7, line 8); (2) wherein the hydrotalcite compound is a compound shown by the following 
formula (1) and/or its sintered material, 

Mg x Al y (OH) z C0 3 nH 2 0 (1) 
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wherein x, y, z, and n are positive numbers (column 6, lines 50-55: formula 6); (3) wherein the 
hydrotalcite compound is a hydrotalcite of the above formula (1) in which 0.15 < (y/x+y) < 0.35, 
1.8 < (z/x+y) < 2.5, and 0 < n < 5 and/or its sintered material (column 6, lines 50-55: formula 6 
obviously embraces these ranges); and (4) wherein the hydrotalcite compound is a compound 
shown by the formula Mg 6 Al 2 (OH)i 6 C03 ' 4H 2 0 (column 6, lines 50-55: formula 6 obviously 
embraces this embodiment). The hydrotalcite acts as an ion scavenger and prevents corrosion of 
aluminum circuits and pads. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the instantly claimed hydrotalcite compound, as taught by Maeda et al, to the 
encapsulating composition of Hirokane because Maeda et al. disclose a similar encapsulating 
composition, wherein hydrotalcite is added as an ion scavenger. The presence of the hydrotalcite 
prevents corrosion of aluminum circuits and pads. 

6. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Toyosawa (JP 
2002-212393) in view of Shimizu et al. (US Pat. No. 5,919,844). 

Regarding claims 1-8 , Toyosawa discloses: (1) an epoxy resin composition for 
encapsulating semiconductors (Abstract) comprising: (A) an epoxy resin (Abstract; paragraph 
0009), (B) a phenol resin (Abstract; paragraph 0010), (C) an inorganic filler (Abstract; paragraph 
0012), (D) a curing accelerator (Abstract; paragraph 001 1), and (E) a glycerol tri-fatty acid ester 
produced by dehydration condensation reaction of glycerol and a saturated fatty acid with a 
carbon atom content of 24-36 (Abstract; paragraph 0013); and (5-8) a semiconductor device 
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comprising a semiconductor element encapsulated using the epoxy resin composition according 
to claim 1 (Abstract; paragraph 0008). 

Toyosawa fails to disclose: (1-4) (F) a hydrotalcite compound. 

Shimizu et al. disclose a similar encapsulating composition (see Abstract; claims). 
Furthermore they disclose the use of: (1) (F) a hydrotalcite compound (column 8, line 30 through 
column 9, line 43); (2) wherein the hydrotalcite compound is a compound shown by the 
following formula (1) and/or its sintered material, 

Mg x Al y (OH) z C0 3 nH 2 0 (1) 
wherein x, y, z, and n are positive numbers (column 9, lines 1-37); (3) wherein the hydrotalcite 
compound is a hydrotalcite of the above formula (1) in which 0.15 < (y/x+y) < 0.35, 1.8 < 
(z/x+y) < 2.5, and 0 < n < 5 and/or its sintered material (column 9, lines 1-37); and (4) wherein 
the hydrotalcite compound is a compound shown by the formula Mg 6 Al 2 (OH)i6C03 ' 4H 2 0 
(column 9, lines 26-37). The hydrotalcite acts as an ion capturing agent and provides enhanced 
humidity stability to the encapsulating composition. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the instantly claimed hydrotalcite compound, as taught by Shimizu et al, to the 
encapsulating composition of Toyosawa because Shimizu et al. disclose a similar encapsulating 
composition, wherein hydrotalcite is added as an ion capturing agent. The presence of the 
hydrotalcite provides enhanced humidity stability to the encapsulating composition. 

7. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Toyosawa (JP 
2002-212393) in view of Maeda et al. (US Pat. No. 6,190,787). 



Application/Control Number: 10/594,322 Page 9 

Art Unit: 1796 

Regarding claims 1-8 , Toyosawa discloses: (1) an epoxy resin composition for 
encapsulating semiconductors (Abstract) comprising: (A) an epoxy resin (Abstract; paragraph 
0009), (B) a phenol resin (Abstract; paragraph 0010), (C) an inorganic filler (Abstract; paragraph 
0012), (D) a curing accelerator (Abstract; paragraph 001 1), and (E) a glycerol tri-fatty acid ester 
produced by dehydration condensation reaction of glycerol and a saturated fatty acid with a 
carbon atom content of 24-36 (Abstract; paragraph 0013); and (5-8) a semiconductor device 
comprising a semiconductor element encapsulated using the epoxy resin composition according 
to claim 1 (Abstract; paragraph 0008). 

Toyosawa fails to disclose: (1-4) (F) a hydrotalcite compound. 

Maeda et al. disclose a similar encapsulating composition (see Abstract; claims). 
Furthermore they disclose the use of: (1) (F) a hydrotalcite compound (column 6, line 41 through 
column 7, line 8); (2) wherein the hydrotalcite compound is a compound shown by the following 
formula (1) and/or its sintered material, 

Mg x Al y (OH) z C0 3 nH 2 0 (1) 
wherein x, y, z, and n are positive numbers (column 6, lines 50-55: formula 6); (3) wherein the 
hydrotalcite compound is a hydrotalcite of the above formula (1) in which 0.15 < (y/x+y) < 0.35, 
1.8 < (z/x+y) < 2.5, and 0 < n < 5 and/or its sintered material (column 6, lines 50-55: formula 6 
obviously embraces these ranges); and (4) wherein the hydrotalcite compound is a compound 
shown by the formula Mg 6 Al 2 (OH)i 6 C03 ' 4H 2 0 (column 6, lines 50-55: formula 6 obviously 
embraces this embodiment). The hydrotalcite acts as an ion scavenger and prevents corrosion of 
aluminum circuits and pads. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the instantly claimed hydrotalcite compound, as taught by Maeda et al, to the 
encapsulating composition of Toyosawa because Maeda et al. disclose a similar encapsulating 
composition, wherein hydrotalcite is added as an ion scavenger. The presence of the hydrotalcite 
prevents corrosion of aluminum circuits and pads. 



Response to Arguments 

8. Applicant's arguments filed July 6, 2009 have been fully considered but they are not 
persuasive. 

Applicant argues that the experimental data set forth in Table 1 of the specification 
demonstrates unexpected results when a combination of components (E) and (F) are used in 
concert with components (A)-(D). The Office respectfully disagrees because the evidence set 
forth in Table 1 is not commensurate in scope with the claims. 

Comparative Example 1 corresponds to the closest prior art (each of the primary 
references cited above), wherein the closest prior art feature components (A), (B), (C), (D), and 

(E) . Applicant contends that Examples 1-7, all featuring components (A), (B), (C), (D), (E), and 

(F) , feature an unexpected improvement over Comparative Example 1 . Specifically, Applicant 
contends that Examples 1-7 show considerable improvement mPKG appearance failure, in 
concert with excellent mold release-ability. 

It does appear that the use of components (E) and (F), in concert with components (A)- 
(D), yields an unexpected improvement in PKG appearance failure; however, this only appears 
to be the case in formulations featuring: 
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• 80-94 wt% of (C), based on the overall weight of the composition (see page 5, lines 16- 

25 of the specification or paragraph 0018 of the corresponding pre-publication); 

• 0.02-1 wt% of (E), based on the overall weight of the composition (see page 7, lines 1-2 
of the specification or paragraph 0022 of the corresponding pre-publication) ; 

• 0.01-5 wt% of (F), based on the overall weight of the composition (see page 8, lines 19- 

26 of the specification or paragraph 0025 of the corresponding pre-publication); 

o wherein (F) has an average particle diameter of 0.01-5 microns (see page 8, line 
27 through page 9, line 4 of the specification or paragraph 0026 of the 
corresponding pre-publication); and 

o wherein (F) has a specific surface area of 50 m 2 /g or less (see page 9, lines 5-8 of 
the specification or paragraph 0027 of the corresponding pre-publication). 
This is because the specification discloses: 

• If the amount of inorganic filler (C) is less than 80 wt%, cured products of the epoxy 
resin composition have an increased water absorptivity and, therefore, may have lowered 
strength, which may result in impaired soldering resistance. If 94 wt% is exceeded, the 
flowability may become insufficient, which may impair formability of the epoxy resin 
composition (see page 5, lines 16-25 of the specification or paragraph 0018 of the 
corresponding pre-publication) ; 

• If the amount of hydrotalcite compound (F) incorporated is below 0.01 wt%, ions cannot 
be sufficiently captured and the effect of reducing stains of the mold and package surface 
is inadequate. If the amount is above 5 wt%, the flowability of the resin will decrease 



Application/Control Number: 10/594,322 Page 12 

Art Unit: 1796 

(see page 8, lines 19-26 of the specification or paragraph 0025 of the corresponding pre- 
publication); 

o If the average particle diameter of (F) is less than 0.01 micron, flowability of the 
resin may be impaired. If the average diameter of (F) is more than 5 microns, the 
ion trapping rate may decrease (see page 8, line 27 through page 9, line 4 of the 
specification or paragraph 0026 of the corresponding pre-publication); 
o A specific surface area of (F) exceeding 50 m 2 /g may impair flowability of the 
resin composition (see page 9, lines 5-8 of the specification or paragraph 0027 of 
the corresponding pre-publication). 
The scope of the claims is open to: (1) all amounts of components (A)-(F); (2) all particle sizes 
of (F); and (3) all surface areas of (F). However, the specification specifically addresses that the 
unexpected properties cannot be achieved when: (a) the amount of inorganic filler (C) is less 
than 80 wt% or higher than 94 wt%; (b) the amount of hydrotalcite compound (F) is less than 
0.01 wt% or higher than 5 wt%; (c) the average particle diameter of (F) is less than 0.01 micron 
or higher than 5 microns; and (d) the specific surface area of (F) is higher than 50 m 2 /g. 
Accordingly, the evidence set forth in Table 1 is not commensurate in scope with the claims. 

Suggested Claim Language 

9. The following is suggested claim language to move the instant claims towards allowance: 

(1) An epoxy resin composition for encapsulating semiconductors comprising: (A) an 
epoxy resin, (B) a phenol resin, (C) an inorganic filler, (D) a curing accelerator, (E) a glycerol 
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tri-fatty acid ester produced by dehydration condensation reaction of glycerol and a saturated 
fatty acid with a carbon atom content of 24-36, and (F) a hydrotalcite compound; 

wherein the inorganic filler (C) is provided in an amount of 80-94 wt%, based on the 
overall weight of the composition; 

wherein the glycerol tri-fatty acid ester (E) is provided in an amount of 0.02-1 wt%, 
based on the overall weight of the composition; 

wherein the hydrotalcite compound (F) is provided in an amount of 0.01-5 wt%, based on 
the overall weight of the composition, has an average particle diameter of 0.01-5 um, and has a 
specific surface area 50 m 2 /g or less. 

Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Communication 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael J. Feely whose telephone number is (571)272-1086. The 
examiner can normally be reached on M-F 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Y. Pyon can be reached on 571-272-1498. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Michael J Feely/ 

Primary Examiner, Art Unit 1796 



October 29, 2009 



